Re-evaluation of the phenotypic changes in L4 dorsal root ganglion neurons after L5 spinal nerve ligation.
The L5 spinal nerve ligation (SNL) is a widely used animal neuropathic pain model. There are conflicting reports regarding the extent of injury to the L4 dorsal root ganglion (DRG) neurons in this model. If a significant number of these neurons were injured, the previously reported phenotypic and electrophysiological changes at this level are in need of re-evaluation by separating the injured neurons and the frankly spared ones. So, we immunostained activating transcription factor 3 (ATF3) and examined the change in expression of transcripts for neuropeptide Y (NPY), brain-derived neurotrophic factor (BDNF) and several voltage-gated sodium channel α-subunits (Nav1.1, Nav1.3, Nav1.6, Nav1.7, Nav1.8, and Nav1.9) in the L4 DRG by comparing signal intensities of individual neurons using in situ hybridization histochemistry. ATF3-immunoreactivity was similarly observed in 4-6% of neuronal nuclei of the SNL and sham-operated ipsilateral L4 DRGs. Comparison between ATF3+ and ATF3- neurons in the SNL L4 DRG revealed that (1) whereas NPY induction occurred in ATF3+ cells, BDNF increased mainly in ATF3- neurons; (2) although ATF3+ neurons had higher Nav1.3 signals than ATF3- neurons, these signals were much lower than those of the L5 DRG neurons; and (3) ATF3+/N52- neurons selectively lost Nav1.8 and Nav1.9 mRNAs. Comparison of the total neuronal populations among naïve, SNL, and sham-operated rats revealed no significant differences for all examined Nav mRNAs. Because neuropathic pain behaviors were developed by rats with SNL but not the sham-operation, the small number of injured L4 neurons likely do not contribute to the pathomechanisms of neuropathic pain.